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m ** 1 ] S#tf>/?<^5 mmJJlTCD^{*lS!iiS 

ItSiOMJiTL -5 -fe ^ 5 -7 X'JMSttS** <h . 

Hy IB-fe^ 5 ^7 X'M^SWl^^^^^fc^^H i: £ fit 

[If** 2] Mia«»MI*s fc -2 -la] £ 

jf^-f-ssiSJf if** i \zmtti(D*mtt-m&m 

[I»*il3] mifS^BBI*, ^7X7lifflij^]g 
j£ir-SSttJi£#tr, tf**i £fci*If**2irfB«<D 

[If** 4] WIS-fe^s^xfjNettSWl*. its 

0. 0 1 mmJil±CDiifrieSil?l.£0. Hl/cm2uiJi 
*-T*. USUI ^£If**3£T'0U>-r*t*MCi5i£<Z> 

[If** 5] ftllB-tr ^ 5 -7 xfiMgfMSI* I*. Eg 
0. 0 1 mmfel±CDBUlHmafL$0. 5fll/cm2iiUt 
^-T-l), If**4|cfBm<D¥^t*SBtSaffl:tfXvY7 

[If**6] mifB-fe5>=- -v^xi*, MlbT;i-S-^ 

=^A*&fc4»j:ys(*itfci a**t?. 

*«** 5 ^T'(0l^^l-iH«(©#*{$:^jt^*ffl** 
[Iff** 7] flJlB-fe^S-^XI*. MlbT^US-^A 

[II** 8 ] BulS-fe 7 3 •> £ Ig 1 (7) 

-tz ^ s * -7 xntmwt m 2 o-tr 7 5 v *? *m$£&t 

«TE»«fll3a«»rtS*ifc«HB* 1 (Oil 5 5 ^X'JUSSt*: 
bub5S5i ro-b^ 5 •v<7XM$£ft<bijIBgr2(£>-tz : 5 S 

^^^««f#t*»*-r*»3t*t**t?. if**i^ 

[if** 9] flfrffi&SJfiitf^x^t;. «**sir 
[it** 10] m&mmmit, 3. o x 1 o-6/°cei 

±8. Ox 1 0-6/°CfelT<DflflJgSi«^£ : ^-r-5±r : 5^. 
■7-(*o 

[Iff**11] *rE«*»l*IMMt*-fe5 3-y$X* 
If** 8 icfBttOT^&SSiiSBffltfX-;^ 7 — 

Wo 

[»**i 2] m&t&mm*. 3. o x 1 o-6/°cw 

±6. o x i o-6/°ceiT<7?^fli^ia$^i.l^b 



$&)-fe^5-:/-7x£#t;. if**l 1 l=tS*G)¥a{*a& 

[If** 13] «MB#lMb*B-fe3 5 SfcT 
;u 5 = O a* tz ttSlb^r-f !ft0> f>-f;Kfr£ 5 O 
-t^-;L\ If**i i£fchfc!f**i 2 i=fB«ro^**$!i 

[If** 14] «rSEJg*JSI*. ^vfii-eWi:** 

a££fer*fc£w£at,\ ii**8iciBttOT¥**^ 

[»** 1 5] BtfaB^SBI*. •< v V 'J -iAiT^S 
-7At^ttS<kft, *fcl***H= <fc y-f7h 'J *7A 

»**8 i=E«(o*sin*«aai«ffl*r^*>-v7— *. 
[if** 1 6 ] mmmnmitmm-t ^zv? xtitrntu 

if** 1 £if**7 ^©i^JlxfrKea©**!** 
[ff ** 1 7 ] fijSBSKJSl*** 5 x If** 1 

[if** is] m&&mm\t* 3. oxio-6/w 

±8. 0X1 0-6/°CJaT(D^SS^Sit* : fr-r-5**7X 
IffeS. If**1 7l=IB*<0**(*«3SS«ffl#X*> 

•vr?— tfco 

[if** 1 9 ] ffisi&mm mm ity>+> ? 5 v <? x £ 

Iti?. If**i 6l=E*<D*ilK*Maaa«#x*>* , 3 

— fro 

[|f**2 0] BuIBSSBI*. 3. Oxio-6/°CKi 
±6. 0x1 o-6/°ciUT ■©»*««»**-*■ «#BMfe 
aH»5 3?*XS*t?. If**1 9 l=E««)¥3W*tta 
^Sffi**X->-V7— f*. 

[if** 2 1 1 «re*BMb*-tr 7 ^ibr 

-r7A^frl*^b'tr-fm(Dt''-r^£ 5 0R»%iil 
lf**1 9£fclSIff**2 0l=G*G)¥att8 

[If** 2 2 ] fljtBiSmJf I*. $ >-7'X^r ^ 'J ^ 
ig, /<7i?-t;A. S^, -•y-y;u*J<fei;-7PA^ 
^^•SPJ: yil*h.fc'><i: < t ii 1 If** 1 

a^ff**2 1 *-c©i^-r*i3W=is«a>*sn*«3a«a 

ffl*"X->-V7— Wo 

[If** 2 3 ] MiBS»BI*miiB-tr 7;^? 

MfB^miiicjf a-r «t 5 1- BuiB-tr 3 5 v ^ xm»s 

If ** 1 A^lf ** 2 2 ^T'CDlvrftAM-tEttCD^t*: 

[if**2 4] mmiz^s.w^mifefc&tti-PiMZ 
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-ft. 

[000 1] 

[ass©**- ccasm*, *m#-$&3&mw 

ffl#X->-\"7-fttc|if]L. f#(-CVD=ga. ^^X^-c 

©*»ft«ift««l=i3l*TEiE;:tf * ^Hft't' x/MciS) 
4 tz Sb(D JiX > V "7 -ft l=||f -S t ©T? fc 

•5>o 
[0 0 0 2] 

7 •> * i- &$nmmt$ it, / ^se-trx -v ^ >y *>n& 

fco 

[0 0 0 3] Lfr L. ifi*» ^9{*Stlfe(DKJIlSMb« iS 
ifWjS $ *t h fit® a* O < C t ft o X 

<d $ 4 V a<w i&b y o o fe * o 

[0 0 0 4] tt%30>¥*{*tiji£Si*l;l:. 3USft>7x 

-c. waufcy, ««wicH£Lfcy. fi^fti-rtiffiu. 
v * § c t » i = * o r #»ft -5 i / \ * s*#ft © ± ic m 

fiM#S*lfc¥illi*»>x/\l*. CVD(ChemicalV 
apor Deposition). ^XVCVD, x-y-5=->y, t?^ 
X-7X«y^>^<DK^J?gj$S-t>x-y^>yjlS^PS 

a«*l»©fc»lt. ^7x/N«i#ft|ct— * — SAUL 

a*ft^x/\**u»-r*. #*ft«awsit=ix h£««- 
[0005] *jfftS8itgaro^Y>Ai=i»#i+ 

lt»iK#fa**t**BfilH»6«U=iK*i&**i*1«BrtO 
rBTT?**X<7>5S+iA<^K)-[-^y, ^^ft^x/\©a®lc 
fc^TJKJ£a*xa>j8J£*<l£&'3< Ctl-fc-S. L/rA<o 
T. fllff^^x-v^V^^ftOx/N©^^^ 



/ I" LNT ©Rfe # Si^ $• IC L T Kit 15 

X(D;:SJS£-5£|::-r-5>f=tf>l-. ¥«ft-7 x/\©i£±©ii 

ft£i£B^£>:£>£fr*tira£;h.TU-i>. CO^jilr.fe+i, 

-h lz T? # S t£ n m— ZH&o 

[O 0 0 6] 

100~400°C. ?7X7CVDt'200~500 

°C. CVDt?4 0 0~8 0 o°cgjg-efe-i)„ 
[OO0 7] a«, -5i/\ft»#lCt->-*l«!lL 

r . ^ x / n $a m l r sis $ .fr*c 5 to i= i&m& m 

^6S(6»l=fltl&-r*4:\ RJfctfXte'px/YJt-eS^ 
iciiDf^^tt, ^xy\;Sfit,-t^l=#oTTIf t>4x*f= 
to. ^^csato^x/NSrticfcif-SjtfxojgJS^iS— 

— <CJ»»©BI*»rt-rSc:t*«MIL<>S*. 
[0O0 8] ^ct?. ¥^ftl!it^a©^-roiB , i i » , 'P.S 

[0OO9] LA X L« **Xvt7- 

$^«in»f * fc < • -ft <D-g.miL & m. 

& mi~ StE *N'Jgf£: * mt& U -C . : ±*X -> — ft 
[ooi o] ±iscoFp^*^-r^fctoic; **x->*9 

oTt-^-^rtjKLfc**XvV7— ft^Mit-T^i:. . 
t — $ — a -( )MDm % 3 ~ 6 rfi rhSSf © 
-e. t— a-f ;u$**X'>^r7— ft<DS«©l*3SPr=S 
jit;i:. J?^*<1 0mmJil±(c5:or L^IV SJ1?LI* 

^ ^j$-r -sea^ t ^ — jirommi&wi- * otsj 

WPSAO — 6 m rr.iy.-t fa *£A<^ < S4t*C t (c 

tJs-S. Sfc. t— ^— =i-f;u^S|g-r-5f=toic*-x->-v 
■o x ti ±iz<ommtf& - y -^-r < & -s. „ 

[0 0 1 1] SfSA^C^^x/xJ-TJOTta^ft 

/\#&ft*"&roffi«*j»-e#xi/*'7— ft£@to. **xv 



(4) 



ftffl 2001-274103 



[001 2] ja<D»jf dfcori*. UJScDOx/xfc-tf-c* 
tfxi^r?—**.. Ox/^mfc. ^v>/<i~t.^ 

a«as^^ ')— -^<f\zmMU&m\tm*&z>o -mz 

» Ji;SS «fc y Xtt * T If T # X *> A"7 — (* . Ox/ 

IA<fel>, f Ct, «H (MM.) (ffi 
;S) -MSB •■•-t;S/t£^x.6!&^fc-S> = t — 

$ — £F*3M L-JSl^X vV7- (*I*T<D t — 9 — ©i§3* 

[OOI 3] ^-CTK C<D#HB©BMI3\ Jt»©IBIBj5 

[OO 14] CCD^cDt?-— :>0>@B<Jl*. 

c ,t #-c< # jf^affl #x r> 

[o 0 1 5] 

Co 01 6] <7 y— — >yja«*a&rfca<>i=i4 / >*< 
2 4B#p B iw±ma?i<DBflSA<ecb^L%^xv^'7 

CDgg (0. 0 1 mmlM±) fflllfl, £ ffc j£ L 7= #X ~> 
^2 4B#P B lJil-hl--r-5C:i:A<-t?#-5, Lfci'ot, C<£> 

Ltztf -otz fix's w—tt.&mi^&t. mmoji 
XV--Y*?— • (*icfc^T»fi?w>!!Bg;&<igcyit<. II 

*'Xy^9-«:$lIi:Lri:- 



#1 B$p B iJUftT?fc£><&#M£;ft.Ti''f::7!><, t— 5»— £rt 

lt4CfcCJ:oTftattH*fitL. »S<D # X V 

-5 c £ i= j: o r »aB*na*iatt-r* - «t 

[0 0 17] &tz* J5J£ro^-14©8!£fr£t>. »*L- 

< it, 5^?-i*l::fcl*T5|tmBI*fc-- 
-T-S-tlc^y. J5J£:*fX#;tfX->-V'7— tfca>ail?l£ 

[0 0 1 8] 4?*L<I4. C<75f|B^CD^jXv'-V r 7— 

A'ot, ±ieroffiPfl-efg*UT^f=^^35:K^i-J:«. 

[0 0 1 9] »*L<I4. CCDHBJ(D**X->^r7— mz 
fcU*T-fe^S>y-j7X:&$Sf*:g**l;i:. ISO. O 1 mm)U 
±0)lIfl.£O. HI/ cm2jjlJt%L. ^blrif^L 
<l*ilSO. 0 1 mmliUiOTmSfl,^ 0. 5l/om2 

^t^-lc^t^Ox/xfc^-r^CtA^-C^^CDIf, m 
^ttOx/MDSS-tOiSJttf-^ J; y - «t A< 

[0020] zL<r>%wo>lixi'*? r ?—<&%mi$.-?&&# 
icffltNibft-S-fe^s^xfi. S^bT-'UH-OA. K4b 
7;b5^0i». S^b^-fmSfcl*K^bT;u5-OAro 

^-r+i^ 1 a* ^t;a>j!)<5?^ l < . ffit^tto 

SL£frt>, ^bT;U5-OA£flH''&<D#g4;$?£L 

±i2CD<fe5'd:-fe75'y^X^ffl^-5Ci:l~J;y. *T 
X->-V7— (*0!>ft«3&«Wtttt*«iS.&fcfc*l=. S(6* 
X|CfflL^8^.-S. fci:^.Ii/NP'trV$#t?)Sft'ttCD**X 

[0021] CCOSIBHtn^X-V^C— f*(r^3L^■C. -fe^ 
5 <>^7X^$S(*S*TI*. '3S 1 (D-fe^ 5 7^^iSS«;tf 
2(0-tz^5'V^X^«:i$#^. giil*I1©t7 
£'V^X^t*:(D«®-hl-^$n-i>a)A < »^L.LN. ^> 
Lt, C(O^BJ(D**X->-V'7— #SJiA^fie*^ 

X«?S{*tO>p B ll-5>«L, 1 1 (Diz^ 5 -v>X'^t*i: 
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[0 0 2 2] :<D»*'Xv+9- (*I4. ^* 
«*<-tr 5 5 -y ? X«<ett:at*t©— ^<Z>affi*fc(415gSfl) 

SI^OJ-^©^® irasas* t — * — W — lst 
5 -y ^7 x an & £ ^fliTffiStli <t 5 t - 

f X * »*-r * i&Sf 4<<C L ^= » , «d MM*© 5F ft 
* , 1 ■ ft© «*Sf*T? *Xi/*7-ft*i«t5(DT?. 
[O o 2 3] JitB©«»il'*fc'l*fiEHIJl'l*if5-X*-&t? 
v^r7-{*tM4. HMtt* Rfttt. W«HS©«j5fr?>. 

±m<ommm * fc i4««« r±#»fl:»-fe ^ s 7^xs§ 

[0024] *fc\ »*t «*tJft*- 

Slbr^s-^A. ®-(bT;u5-^A. -Sfl;<7--f**fc 

IE05}g5iJf 14. 3. 0x1 0-6/°CUl±8. 0x1 0"6 

tl5lS^l=-r-5c:tA<^#. ff^rfc & iM4 -7 
— ^4n<©KRi=* li-s^r&A^/jx* < -r-s, ^ t 

[0 0 2 5] ±IBCD«gJii: LTI4. T?#4«ltW^tt 

McDtS£.fr £ , Sffi@l4. 3 . Oxio -6/°CJil± 8 . 
Ox 1 o-6/^JaT<0»KM«tt£*-r*#5XJi-efc 
-5>C itA^Jf^ LL^o #Xyt9- 6 O O c C 



[0 0 2 6] Stt^Mt4t7 5 7^Xi:LTHb7 

«*tt(D«*a^&, -t8Ea>l£^Jf 14. vfAe^A 
(Yb) .t^iJ^A (Nd) ^TJ/Uv^A (Ca) t 

z^ttMitVi. &tzizmmi~&V'< 2/f;ufOA (y 

b) (h^M-^A (Nd) t*;Uv"^A (C a) <fc 

+ -t«B<D»*JH4. -f 

7h'JW (Y) tr;u5-l7A (a i ) i^-^t;Sib 
*fcl4*US»l=«fey-1'-y>U'l7A (Y) t7^5-0 

a (a i) tz&&mt<fa&±?z>it-£®i&-gt;<Dmi- 
[o o 27] ffc. t$*)i^fci4«a)iow4t Lxm 

mt®)-t>5>5.V<7*&mi^i§i-£. 3. 0X10-6/°C. 

ia.h6. oxi o-BycuLTomBtttm&it-t&zm 
[0028] c ommcD tfx*>A> -M*i=£ti-c4Mtfli 

14. ^V^X^rl/. =EV?f>; S, /<7i/^A, Q 

LIN, 

[0 0 2 9] Cfl)^©*'Xv-V7-ft|:fc^Tv 11 
JS^-T ^. J: 5 l=-tr 7 5 <v ^7 X^i**«W H- 

(D^ffiizft^xmmzft. •te3 3.v<7*m%£Wfrz>mtii 
■'4. -f-oDMJiicsiaiJ-.^^ffSffiifli^ira-Tffiir- 

J»-r -5 - fc tfX- # i) i: t-t iz< tam^Si IzWT B#ra 
& < f -5 CI t tfX f ftl^Jt i: 

[0030] C ©fB-W<0.*rX-> ! V 7— 1*14; -fe ^ 5 • v-7 

*ai]^-*- -S w .fc *<-e # . r? — (*co 

[003 1] . ; - 

[^B^OTHSS<75ff^] 01 tBl : 2[4.. CCD5gBja>?3^.v' 

[0 0 3 2] 011 = ^*51=. CVDgl^Iyf^ 
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£ o *»(*^x/\3li^i/\«l#ft2(3!)±lrHS$*iT 
5 fcft fl)»tf ^? *V 5 ffltft 2 3 i: , ^ft^x/N 

3£»i»*«fc»a>fc-*-i38&2 1 tzmz-Zo *m 

AP 2 0 03^6^-V>/<1 0 1 (DfoUl^AZft&o 9 

A**tfc^i**»o)jtaTLi 1 zm&Lx^mte't'x- 

/\3(7)a®_h(C#t$&^^^o #^^xA30i®±IZ 
fc l * T RfrS(DUKJ$* fc I* x ^ > <?ti*iftefr>h Z> o ^ 
*>/*1 O 1 0)rt»a>*"X*Stftf Sfc«)l^»ftP3 o 

o^ifib+iri^So 

[0 03 3] ■ 2 ICS** SIC. ?7X7CVDat^ 
^^Xvx^^>^gai3ffllMi^i>^-V>/\1 0 2 CD 

<D*»{*»->x/\3*E1I-r«o *5W*^x/\3l4^x/\ 

«i#i*2<D-tf::HSS*lSo ^x/\fiM#{*2(*j£i#t*:4 

x/\3^Ao^-r^fctf)CDt— mm 1 zf^x-? 
g22t, ^#{*^x/\3$B£*sfcA<&»mA£ai 

£Sl±*tt«^*^*JS«»2 3 

x/\3CDJ:*fcf*;tfXS/V7— (*1 tfSlt&*ltl^o 

— (*i fzrtaa?*trt^* 0 *^fAP2oo*>6f^> 
/<i o 2<onai:*AS*ifc«»j«s*fctti >^ 

*{*^x/\3<0«ffi±l::0tf&**l*o ^Xv^9-ft 1 
IC M JS * ^ 5 -tgU^M t x / 2 I c ft ss 
S*tfc:?^X*7TSPS*£2 2 i (DIBIT? :7^X"?tt«*<5B 

r¥»{*^xy\3Oaffi±^BfS<0M»ja*fcttx^^ 
[0 0 3 4] B3tt. 

4 zmmTf-zmmmtftoiSLZtixi^o 



[0 0 3 5] gl4~ me\t. C(D^O*fXv^9-^ 

ommmmt urwawiSsw^ttics^BT***, 

[003 6] gj4ir^f J: -51". fZvt9-ftlli, 

2tt©-fe^3 1 O a £ 1 0 

*<»ja*;|xTl**. t-$-0»/^->12i<»«* 

5 ^X!&$StfcS*t 1 0 b coast (DPsllctf^Xjf £fc 
l±#»fl:$Jfl-fe 9 a v *? xl^S $ i±£ z <fc l:: J: o TT-tz 

*. a»<©naTLi -b^s^^xwuftattf i o 

5^^^«tt#ai*ti ob*jta-r«*3ic»***ir 
i>4o t— sis/**— >i 2i*aa?Li iccjgML 

[0 0 3 7] glSIC^-Tcfcdl^. 2&<£>-tZ ; 7 S 

SJSt Ltt — £ — [368/ — > 1 2?MLttc); 

-tz ^ a= -V 1 xlf l£±Tx v-v •7— {* 1 lc***L«srl*. 
[0 0 3 8] HI 6 (Ctk^" J: 5 ^Xv-V9-ft 

1 It. t — £ — 2t^XvJifiB««1 

1 o a (D-*OSS±(c5tli: It t-^ -IhJSS/^ 
— > 1 2tf»fit**ltl^S, fc — [a]S&^£— > 1 2 

-fe^S^xfiSSfln Obi(D(Hl:*7Xl*feli*8 
fta-fe7 5 7*^i1 3 a ^tftSSit^C^lC^oT-IZ 

^ s oaMo b^ft^-r^o sf- -tz 

c (O-^TCOa® -fe V S * <7 1 O a (DmJj 

(D«Bt<DBIIcif9XJi*fcl*#WbfHs9 5 '^^1 
1 3 b^ffiSit-SCltlZcfcor-tz^S^^X^frl 
OaMOcmt^o CC7)^aicLr. t— • 

[0 0 3 9] *^*>-vr7— <*i r*. t— 

cd^ ^rt flft-r ^ J: 5 ir O —4* £31 j£ U t <k 

[0 0 4 0] H7f±. t — Stty^— >3&<»BE$*L 
fc*5 5'V^Xtt<S(*»*f 1 O a CDS® S^-r^ 1 

s@T*fe^o H7iz«-r<fe^i=. is^<icD^*s^«aa 

1 1 AHz 5 ^ V 0 X^3Si*S*T 10a CD-^<DS@l^ff^ 
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SCD/^-X-^o-C^jHt^^TL^^o t — £— ESS;* 
2at1 2 b*<»^**fCL^*. -fe^ 

tlTHft. 

[0 04 1] H8lt. :^X7±ffiWf;b«»Ji)i**tfc-b 

5 5 *;/ ^7 X'J&iiSftS** ©-75©S® ^^-r^Fss-efe 

«4<-a-r**5l=-fe5 3 v*:*«tett:**M 0 c<D- 
^Oi6®±lz^$tt-C^-5o ^fcs 2-D<DMffi?L1 7 
at17b^ H7l=*-Tt — 

2 a i: 1 2 bcoiifilt:— a-T-5J:5l=^J«**vr 
l*ft. MM7L1 1 (DWPgPt-^^^^^l-lflS^:®^ 
+5/=oT2Sm)l<t LT7*7X7±SPHi 1 4A<-b5 5 7 

ft o 

[0 0 4 2] U7C:*-f cfc^lc-fe^ 3 

#1 0 aCD-7J©S®±lc*«Bi: LTt — ^— ®£&/^ 
£ — > 1 2A<ff$/&£;fxT^fto t — — > 1 

2*<ff^$tlfc-b i 5 5 v^-Xg&fti*: 1 0 a CO— 7J©HSi 
±**»fttt-fe-5 5 7X1 1 '3 a TifcBf ft C fc ICJ: 

y . t-^-HB/^ - > v a y >^cd)S^**x^ 
t-$-ias/^-> 1 2-***ji®»»-ei*)fc-r*«i: 

[0 0 4 3] $ H7 [Ctk-T J; 5l--tr^ 3 •v7Xi5l 

$S<*1 0 aCD— 2f©^tSi|-*mJf fc L-Cfc— ESS 

a8iciF-r*^i=^7X-7±fpa^ii 4*^js*+LTt, 

$ xjf-eiss-f ftcfci-j^y, #mjsfc Lt©t-$- 
eie&/<* - > fc ^ x v±«Mia*/ n □ f >m (Df^Mti. 
# x t. «Sf ■« «Ba * »fi8-r « . ■ c © * 5 rc l r . 

1 ftCD-fe^ 3 iBSfStt 1 0 a IfflUT. 7JX 7 

— (*A<fc:-£ — ESS/** — > 12i ^^x^±gpmti 1 
4 £ WtJfOJPS-e Witt ft «fe 5 lC»Jj£ L T *, cfc Ln. 
[0 0 4 4] BI9H. fc — ^ — - @g&y<$ — IstM&tiLZfr 

tziz^ 5 -^xts^*** i o a cot o-—o(Dm^<om 

M(0— 73<7)¥®£iK"#' s F[5IIlT?£>fto 0 91= 5 
(=, »««IHf-i-2 a t i 2 b*<. fc — EsJSS/'SS' — > 
1 2 ic&ifS-r ft <£ 5 ^ 5 -i7 XigftStt 1 O a CD 
-7^co^®J:TrP-©¥®l-;GoTffi5/££*v, 
StfT. #jSi*§Ji£gfi©7**>/<©#fl!l^IB<afc&«6 
t?#^J:5i:^^t^l.„ £7=. jajK-te>**» Afft 



Jt4z>-y-£»A"rft -fc*<-e£ft<*: dWcfcoTUfto 

fit>-y-cai5e**tfcajsi=jti:T*i»#aKftaE«(o>i. 

#©;sjs£ um-r ft c t #t*# fto 
[0045] n oi*. ^^x-^jispasA^ja^+i/-- 

t7 5-y^xi^i« i o ccd^o— oroHSSro^S 

<D— 73<75^®$^-r¥®H11?fcfto EI1 0lz^-r=fc7 

ic. mstm*^ 4aA(, ^7Xv±gp«^i 4i=»irr 

«J:3l=-b5 5y^X«tt.tt:»*ti o c©-7J©SE_t 
t*«SSS«©^-v > / «0*HHl?Ett fc ftflfe # ft «fc 5 (= 
[oo4 6] cro^BJOT**x«>-vr7— ^©SttfMt 

ft 4z 5 3 v 1 a*<D*at»«Jft-*-ft.C fc 

ji^»3i5©ja»tt;-*««-r-«ci:i=*or«ift-rft. -tr 

[0 0 4 7] -b^s -v^xi(i»*$)$ff^-rft75;±i tt 
I*. K^f-^U— h\ . ffUiL, ^U-X«|CD<a*DCDS'— 
h*»^a*.mivft. Lfc*l=*ft«B*©JR : 

*mm t fc«w=#r.*fai* */= ft = - © b# 
[0048] mmzmu >^*tfcmic^-rft. ^ 

X -> -V7 — {$©**t Idffl L>T t. * 
[0 0 4 9] -fe^S ■v?X'MlSig^©±lC'S'>^X-^>-^ 

^E'J ^T>^©Sli^M^fci4-*it»©;l^^i. fcft 

# it ft cfc ic j: r #SJ1 5 3-^7 X'M^{*©a® 
±i=»*^-ft. *«»j&«»j*S3h;fc*-9 5 v^^«*S# 
i fto.t7 3 -V -7 xj^tSi* fc ©Wll=73 7 xf fclil^b 
tt-b ^ 3 -7 *«0S*HHfiHraS-&« c fc ic J: o ti 
3 X*««:*«*r ft- 7 1- 

-V7 —ft *»Jft-T ft C t t><X' # ft . 

[O 0 5 O ] Jt2E©»it^5il=j3t^T.I*-c -fe^ 5 •y-S'X 
M«S^© -hlc«»14!felS* X h SiffiLTif* 
it ft c: fc ic«k -DtilMifiEt ft75;i. f «r*>%?Kx 

h^-Si^-l'XJS^^fflLr^ft,, fc— 5?— ESS/** — > 
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£^S^Xj£^{*cO«®±l::EPJi?dfi^L. tecO-te^ 
[005 1] t — £ — £^yC-7±»*«<D2 0©*1l& 

tote. t-<5>— mss/N's — vt^^XT^gpm^icD^^ 
^tuoiswii ^j&j&l. 2nco^aii £WiS-f £#x-> 

« 1 o©»M«MLTtJ:K 
[0 0 5 2] J5JS:ffx£«3— ir^tfc^x/xcoSS-tl:: 
«$g-r-Sfcto(Cl*. <k t 0. O 1 mmJU-hCDit@ 

L<l*0. 5<l/cm2ja±OT^jat?ffJJ5)t-r-S<DA<M* 

[0 0 5 3] 

[HSS01J] ) «4bTiUS=^A»3|5f=J8ie8l!l 

SltLt-fyh'J? (Y2O3) J5II%,!:/^V^$ 
S»lLT#lfcS*Lfclfcl=:. jftttttld. OmmCOJ*^ 

(DJfc»tf:*tt»Lfc«. IStfD^lAOOOmmlC^ 
£<J:5I::*T*>*£< <t<ttlr % Mi^ftCOitgtfO. 5mm 
1-^-5*51^5 O 0®COSa?l£tt*>&a , >'CftJJ?£Lfc. 
CICD)$ff2#;£;SJg8 O O^OTMSttfXSuj^tJf&lB L. 
SS1 8 0 0tt?4Mi8Lfc. #&^f-^«:<D± 

L T 2 &.<nm.fcT )l> 5 -9 Afil$§tt:*« ZftM L fc„ 
[0 0 5 4] 1^£Da<bT;U5-^AMiSg^S«(D-73 

(D^«/ — ^ $ nmn<om □ spi-jsm l & i> * 5 kei 

7 5 izW-WtfUzMf&Ltzo CC0BPS4/<* — 

>A<^Jifc$;h.fc^b7;U5-^A&t£(*£;S£8 O 0°C 
COg**'X*t?HMJIL. 3S 1 7 0 CCCOSHttfA^C: 
T H i> C <t I- * y flMM * L fc . 
[0 0 5 5] —ft. =ho 1 *fcC0M-IbT;U5 — ^A^$£i* 

S5 0 0Tn?JKlfiLfc. C^^bT^S-OA^^S 

Xc^T'Jg^ Lf: 0 CCD* 5 LT@4|Z7P$^.-5 s fc 
t -$-[E]&/^->£rtjgLfcMte7;US-'7A:glf£ 

& * # x -> * r? — ■ (* $ Sit L f- o 4nt- JS 

7**S\ r J— ffcCDJ?<ft-IS2. O mmT?feof=o 



[o o 5 6] ^ibttfe^Xv-vr?— {*1 £E!1 C*tC 
VDK«<Dfl»l:iffl*&^f£. '7i/\#i#t*:2<D±lCll 
S3 O 0mmfl)v'j3>^iA3$ttT;gS7 0 0°C 
|r»D^Lfc„ -35, ^vf9- {*1 cot— Hltt/< 
£ — > 1 21= 2 O O V^EPADLTtfXv'-V'?— <*1 £6 

0 o°cicflnilftLfctfc!ffirJ5J&;tfx£«iI?li 1 icilifi* 
-t±T->'J =JVt7x/\3COSS±.lct*ij&Lfc, ->'J 

T;!i]SLk<t C*>. ±0. 4°C-efeofc„ HlfScO 
Slfc^fX^fflUTfilb?^ > (T i N) M^V/'JaV^ 
i/N3CDa®±l-ff^-r-5iaS^ 1 O OBtBHTfcofc 

tf. CM coa®-£«a?li i-ci*m»j**< 

>'!7x/\3CDa®±-UI*ia : gO. 0 5f/my±©/<-f 

1 CO fc— S<— •?£ — > 1 2'v.COm3j§COgy&£f?±b£ 
-t±-5.»:. **X->-V7— (*1 (05gSI*6 O 0°Cfrt>m}&-£ 
t1 0»7?IUilLfc„ t— @8§/*$ — > 1 2 
I- 2 O O VC0«l±$EnDnLTm3S^«^Lfci:C^. 2> 
x->^r7— #1 cojgJtii^;^ p> 6 o o°c*t? 6^t?S1 

[0057] (£16012) SJSflJi iHC«S*8cSffl 

t^T^bT;U5- r 7A^|^S«$2«C^Lfco 11 
71CD1!I££ 1 OOfflfcLfclSWH*. S$£#J1 tHCtt« 
CO 2f X i/ V 9 —tic £K5g L fco 
[0 0 5 8] »C,+lfc*rx->-V7— 1*1 £H 1 IC^^^X 
•5*5^CVD^airJffi^ii^f=o ^i/\#t#^2C0± 
lriSg3 O OmmCOv"J Z3 V5i/\3$e*taS7 0 

o°ci-*ni^Lfc, l3Z.*s*r>— )*i cot— ^— S 

— >1 2IC2 0 0V$EPiPLT**Xv'-V'7— ^1 
^ 6 0 0°ClcAQ^Lfctt®T'J5)«:^3X$S®fLl 1 l-ffl 
iMS-arTix'J □l/Oi/\3ro$I±lc«iSLfc, cco« 

fg-e u 3 > x / \ 3 coa® it *sg»f zmmm 

®SSftl=J:oTa9^Lfc. ^-COjSS^I***- 0°C 
•efc^fco ->'j3Vt7x/\3coa®Jil=S'(b5 i 5' 

^fxi/^r7— t*i co**tcoa®-^«jiTL 1 1 

^-^x/xSCOaSil-fc^ri*. ligtfO. 05jumJii 
JiCO/^— -f--f ^;Ut,^L^A^oy-,, t — 

^— |bIK/<^ — > 1 2'v.C0S,Hc0&iS&£#Jl:-r'5<!:. 

x-> vr7— {* i coSjei*6 o o°c^ii^;Si= 1 o^-esj 

SLfc, t— ElK/'?^— 1^ 1 21= 2 O O VCD 

1 ©SSttSa*' 1 b6O0 °c*t? e l fc. 

[0059] immmz) mmm-i tBcsisn-J: 

mmCO^bTJU 5 A^SSS«:*«^ 3 4kSt& Ufc. 

[ o o 6 o ] 1 teco^br ;u 5 - ^ a^^S«co-tj 
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>yi=T;"I«Lfc*©*BPB(«*Lfc« BUSH/** 

[0 0 6 2] ±1S<7> 2 ftOmtTfr 5 -^AljtlnftSft 
«HcLT*f*lt«Ci:lcJ:y^ -t*i**t. fc— Bltt 

[0 0 6 3] ±E(D2tt<Da-lbT;U5-^A«IS#at» 

Lfco dOcfc^fzLT. H6lc^-rcfc-5lct— £ — BSS 
— >1 2i:?7X7±OTfi-i 4fct«*t4*X 

<frl£3. OmmTfeofco 
[0 0 6 4] CC0±TXv-V7— * 1 £!H2{Z7K£;ft£<): 
5*. vU=i>K1tM (S i 02M) Mffl(0?7X7 
C V D giWizmfr&frfzo x / 2 <D± (Z lg 3 

0 OmmOv'J =) >«t? x/\ 3 $SEi^T;SS 3 O 0°C|z;Jjn 
gftLfc — 2u ;tfX*>-v»7-H*1 (Efc — *-H3»/<* — 
> 1 2[Z2 0 0 V£91AQ LT 6 0 O^IC^fXv^^— 1* 

1 £»»Lfctt»-eKfc#***»?l1 1fCaiiS$i±^ 
Z <b (Z cfe o T i> y =3 >^ x /\ 3 coa^Jiiz sit*r X 

$£Lfc 0 -^CDtt®r->»Ja>Ox/\3(DSSlCfclt^;a 

O. 5°CT?fcofc 0 .tfxe/*9- 1* 1 (D^X^±§pm 
gl 4 |Z* 2 O O V£EpiJDLT^^:w* 1 O 2<DrtSglZ 

fco ^fc. y-'J a >^ i/ \ 3 08I±i: fc^ tSi O . 
O 5 //mJa±0>'^-r-f ^;Ki^±t^^ofco KifciSS 
t-^ ^0B/^-> T 2 t -?7X7±SHa 1 
4 [z ttifg-f « *« SfWtf * t * is ? -<* 1 <D;£ 
JS*<6 0 0°CA^S;fllzi 3#T*§i)3L/r 0 fc — 

[3IE&/<* — > 1 2[z2 o O VC7>mEE^m*DL-Cfl3! 
£ «$S L tz t Z *> . # X ^ ? — to 1 <7> ;£Jg I*S;S* ^ 
6 0 0^*^1 o»t*iiBLfco- 

[0 0 6 5] (^S£^j4);;S1bT;US^ r !7A^(z^ 
toUtkLX'fyhVT (Y2O3) £3?IS%<!:gHb2j;u 
v^A (Cao) £1 «s%i/W>yfc£3SinLT# 

»IdLfc«, -tCDSS^ft**. ttttfftO>V^1 ■ 0 



*cfc3lc}T%tt*. *fc«t»«IZfclATltS4<0. 5m 
mlz£:£<£-5£:Kfi?L£5 0 o®*T*»ftt^T^-fiELfco 

fr 0 C(D*-5lcTO/^^— >&f&&Ltzmt7)l>S—' 1 ? 
i±tfLmto<D±\zt>5 1 &<D&1b7;u5=^A7ftKl*$a 

fe^ttiEfLfco »ff*Lfc2«0>a<b.T^5- 

asi s o o o c-e4^M«<g-r4ztic«fc-y % epsm* 

->t^bT;uS-^A^|HjB#(C»J:MSLfco CCD J: "SIC- 
LTEl5IZ7F-rj:-5?d:. t— ^—[h]£&/n 0 ^ — > 1 2 ^rt 
Mi LX-teit Lfcttft 7VU 5 - A««Si*»*t 10*6 

— {$:C0j?^.{^2. OmmTffeof-o 
[0 0 6 6] ^#6Hfc^^Xi>'V^7— 1*1 1 fc^f efc 
5ftcvD81i:ffl^^f£ 8 Ox/N«J#1*2C7>Jti(ziS 
g30 OmmtDvU zi x/\ 3 *4£l±T;ajg 7 O 0°C 
izmmLtzo — #X->-V7— *1 (D.t— EIR/V 
^ — > 1 2IZ2 0 0 V^EPML-C^fX->^r7— 1*1 *6 

o o°cizai8ftL'fctt®T?JE«3tJX*mma 1 i izsii? 
-a-r->yzj>^ x/N3 <o«s Jtiz#t$&.Lf=6 c <i>««.t? ~ 
y =3 >^ x/\3 (osa^ic-feit-sajK^fli *«s*a®.. 

*fc. aib^^»« (T i Ni) *s/u =3>^ X/N3C7 ) 

Jl|Zfcl^T^i@0. O 5 //mj^±CD/^— X -f 5 

t^ofco SJS$§7^. t— BBk<* — >1 2^ 

a>«as««*#xt*-&-&t; **x->^r7— t*i o>;asi* 

6 0 0°C*bf;^1 0^|ljllf: 0 l£tz. t — if — 
[h]S§/^^— > 1 2fZ2 O O VOmJE*EP*PLr^;^*« 
|&LfctC^ ^Xy-V7-ft1 (Z>aSi4aa*6 6 O 
0°C^-t?6»T?SjaUfcv 

[0 067] 5 -1 7 ) Hl«5 ^1 7 T'f*. 

1b7;us-^A«lS{**^«Lfc-o 

[0 0 6 8] 1ft(DM1bT7l/.S«^A^SiSt*(D-^a)S 
®_tlz^ >>fX^^|»^i:^^Sb^J^zi:^;u-t;ua— X 

S^*9 0 0 o CT?flftSiL,;Sjg1 7 O 0°C<DS^^TX 
[0 0 6 9] * 5 1 *<DB<b7;U5-r>A««(* 
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i*Lf-„ Z*L$a***X4>f=T9 O 0°Ct?flftSBLfc 

fflflEt?a**rx+^ai»-r * - 1 ic* y Lfc 0 

[0070] CCDcfcddLT. S4[w3F$*LScfc5&fc: 

[O O 7 1 ] ibftfc^v-V9- 1*1 $g 1 CTvfC 
VDSEKconfflCtB^^ff. Ox/\g«F{*2<D±lctt 
g3 O OmmCDvU =3 ^i/\3^|tt;^7 5 0°C 
[Z^JQ^Lfco — *^*>^9-' 1*1 <Z>fc — £ — 
£ — >1 2C20 O VCO^S^EP^DLT^Xv-V^— 

1*6 0 0*|rtt«Lfctt»-CSJ6*x*JiaB.1 11= 

ffi^CBJRlStf^JSl^TSfl:^* > (T i N) 
a>^i/>3<Z>affi±lc^-r4ffliS* 1 OOB#Mfir3S 

Ox/N3(Da®_h-e(4*i@o. o 5 /iiW±cD/\°— 

at— £— Egg/**— >1 2-^<0«3Sa)«*&*#il:*-t± 

it, 1 ©aKBe o o°c^6ta*-e 

1 O^T'HJitLfco fc— E*/<*— >1 21= 

2OOV0)iE*MLti;Mftit&Lfei:-^, 

<*1 <Z>SSl*SSrt*& 6 O 0 o C*-C6^T*H]3i 

[0 0 7 2] i»I1-4tlt *fX*>^«7— 
iSigct:7 0 0°C<7>;aSt?1 O O 0*IB5H»«ffl LT 
* Pb1H*<>& A^ofcA^. 7 5 0°C(Z);SS"T? 1 O 0 OftMa 
^ffiLfc£C*K 10i*1l, 800°CCD;^T*1 

[0 0 7 3] |IS£#J5. 1 1TM4. ^v^9-f*?7 
7*SiS't7 O 0°CCO;gJg-ei OOOB^Pel. 7 5 0°C 
OOSJST? 1 O O 0^fW31«ffifflLrtiP4IH*^A>ofc 

8 O O^CCO^^t? 1 O O O&rm&ffi&m L/c^w 

[0074] HS£#J6~1 O. 12-1 7T?(t 
A"7 — i*$7^i#iM*7 0 0°C. 7 5 0°C, 8 00 
°C<7H^;tx<D;£Jg-e 1 OOOftHi««ttfflLT%IHH*< 

[0 O 7 5] (SISS^J 1 8)a<b^-f *t»*ic«tt»#l 



tLTY203j5fi%, A l203S2ll%a»U 

(Dj*»{**a«8 0 0^(D«*ifX*T»BUlLfc«. S 
g1 5 5 0t-C4MJ«SLfco »&4xfc»b*-f*« 

[0 0 7 6] SltfcflM fcH£*ft-C1tt<D»bW*fl! 

5 i 4k(Da<b^^**ei*fw»»?B«tt36<5. oxio 

-6/-°c<DS i 02~A I 203SKib*J-b^ S y^XiS 
MLtlte^ttli^X*1 1 O O°CCD;^-Tr*0 

[0 0 7 7] ilbtlfc*^Vt7-ftl *01 iCSSfC 
VD^S^WSPICJffl^aA/ffo ^x/\«J#{*2(0J:l::i£ 
^30 OmmOv'J =3 >^x/\3 Jtitt;gg7 5 0°C 

£ — > 1 2IC2 0 0 V(DlE$ffH}DLt*)Xv-V9-ft 

1 %e0 0 o C\zmmLtzftmX-fcfclS*&M& : &'\ 11= 
ia*tr U 3 >•) i/ \ 3 ©SI±l:«tt Lfe. 

rj >^ 3 cosBicfeit «»K^$mtssaistt- 

l=ctor;lJ]SLfr^C^>. ±2. O^Trfeofno £f-* 
Br3£cDSBE*X*ffl^Ta<b^*> (T i N) ISvU 
=i >^ x/n 3 CDS® ±\zMf&'? &mm& 1 0 0 ftllllfr * 

H7x/\3(Daffi-b*C(4^SO. O 5 /i m&l_t<D/ ^-^r-f 
*Mjl4t«:^ofco "7— *M 

±Tx->-vr7— {*1 CD;£SI£6 o o°c*^M;££-e 

2 0#-eSJ5iLfco t— B*/<*— >1 2(c 
2oova>«E*9MnLT«ai[S«ieLfctc:%. #x 
v-vr?— <* 1 oasttsa*^ 6 o o°c$-c? i 5^©J 

[0O7 8] (Hifi«1 9)g£S<bT;U£x^A (A I 

on) |»*(r^iSai9]i:LrMgO$2HM%;^*nL. 

U— K^«<$£*iLfc&. IS3 8 0mm, I^lmmO) 

0 O^CDBERftSS^-CBlBSLfcafc. SJS 1 7 7 0°CT-4 
B#P 0 1'M^Lfco #6*lfc»a<b7 r ;U5-'>A«tti*(D± 
TS^^-f^^V Kfi3&l:t8fILfc 0 

gfc#5. O x 1 0""6/°c(DS i 02-A ! 203^^b^ 
1 7 5 7 ^ M L t I^ttli*X* 1 1 
O O °C0;Stt'^tSp L fr 0 

[008 O] Wbtlfc^X^-V^— f*1 l^fC 
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^3 OOmm0v'Ja>^zy\3?ttt;gl7 5 0°C 
> 1 2IC2 O O VC7>mJ±^HPADLr^Xv^9— 

1 ^6 o o°cic^Di^L/ctt^-ej^js±rx$-as?Li 1 

oT>FJ]^ Lf-<h CI ^„ ±3. 0°Cffcofco ^/c. 
f9T^CDJgJS;tfX£j^TSib^2> (T i N) M^v'J 
:3>^xM3CDS®Ji{Zff2j$^££!l31£ -i OOB#rp^T^ 
ofc^ #Xv^-#r<DSE^SiI?Ll i-eiiM^ 

^x/\ 3 0S®±"ef*3fi@O. O 5 mia±CD/N— ^< 
^JUCDfg£i£:^o/xo /xJ£$*T?£s ±TXv-vr7~t*:i 

2 0»TlILfc 9 £fx. fc — — >1 2 (C 
2 O O V(D*E*EPUPLT«a5*et*SLfci: d #X 
2/ »1 (D;fiffiteM;Sfr & 6 0 o°c£-e 1 5»TIIJ 
SLfco 

[00 8 1] (HSSM2 O) iHi;«HS*a&£ 

mm i tmt&=> \zmtT ;u s — ^ AjssnB«atr«c jia 

311%(DY b-Nd-C a - O^CDtf ^X £S§JP Lfc 
[0 0 8 2] #6ftfc"*X->-V-«7--flK1-*BI1 
g3 0 Omm<7>5/U=l>^ : x/N3*«Eii-r;flJS7 0 0°C 

izmmLtzo — ^r. #xi>*r7-H*i cot— @s&/n° 
^— > 1 2d 2 o o voSE^giinLr^rxv-v^—^ 

aas-B-ti/ ir=a >^ x/a><&«b±i::«*& l*=. -cd 

ttfg T? v 0 =3 > ^ xv \ 3 CDS® I C ft * SJS#* 

N) 1$ U 3 >^ x ; \ 3 (DSSilc^t S ffiiS 1 
5 otfHHUT'ftofc^ tfx^v 1 ?— f*i coSS^ail^L 
1 1-ei4Bt»rt^fT«t*>*f**.- «<Df*»*S6£Lfcfro 
fco *>U a>^x/\3<7)S®±-ei±3gt@0. 0 5/rmiU 

S/V^HH <Dt — £--[38§/\ e £ — >1 2^<DBaS(D0t 
— >1 2fZ2 O 0 VCD^l±$En^nLT®3§^tt^U/r<i: 

#xi>^^— f*i <DzSJ*f±^;£jfr>£ 6 o o°c£-e 

[0083] (HSS0II2 -\)nmmi tmcm^mz^ 



M££fi&0n i:Bi:*ftt»*Lt, 5ftCD'JH£SttCD 

[0 O 8 4] #^ttfc^fX->V7— 1 £S 1 C^tC 
g30 Omm0vU =3 >0 x/N 3 ^i^t;^7 O 0°C 

£ — > 1 2IC2 o o vcoaiE^^PLr^fxv-v^— 
1 $6 o o°cizjra»iLfctt«"eJEJS^SKii?Li u: 
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(54) GAS SHOWER MEMBER FOR SEMICONDUCTOR MANUFACTURING APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a gas shower member, capable of making 
reaction uniform inside a semiconductor manufacturing apparatus and having a function 
of preheating the reaction gas, while the gas passes through the body so as to 
suppress the generation of blockafeeTof^nraugh-hQles als Well as, generation of 
particles. 

SOLUTION: This gas shower member 1 has a sintered aluminum-nitride base material 
member 10, having a thickness of 5 mm or smaller and having a plurality of through- 
holes 1 1 , and has a conductive layer formed on the sintered aluminum-nitride base 
material member 10 as a heater circuit pattern 12 or an upper plasma electrode 14. 
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